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Abstract: In order to explore the effects of planting tea trees under Phyllostachys edulis forest on soil organic carbon
storage and carbon components, we took pure bamboo forest, bamboo-tea mixed forest and evergreen broad-leaved forest
as the study objects, collected the surface soil (0-10 cm) of these three forest types, and measured soil organic carbon
(SOC), carbon components, biotic and abiotic factors. The results were as follows: (1) The diversity of understory
plants in bamboo-tea mixed forest was significantly lower than that in pure bamboo forest, but there was no significant
differences in soil organic carbon density[ (22.54 + 2.09) t - hm™] and carbon composition between bamboo-tea mixed
forest and pure bamboo forest (P>0.05). Mineral-associated organic carbon (MOC) was (20.13 + 1.83) g - kg,
accounting for 92.66% of total organic carbon. The soil organic carbon density of evergreen broad-leaved forest was
41.15% and 41.00% higher than that of bamboo-tea mixed forest and pure bamboo forest (P>0.05). (2) Soil microbial
biomass carbon (MBC) content, 16S TRNA gene abundance, c¢bbl. gene abundance and microbial carbon use efficiency
of these forest types were (0.58 — 3.08) g - kg, (2.18x10"°- 5.65%10") copies - ¢, (0.37x10°-1.10x10*)
copies + g, 0.03 — 0.28, respectively. But there were significant differences about these microbial indicators between
three forest types (P>0.05). (3) SOC of the three forest types was significantly negatively correlated with soil pH,
gravel content and aboveground litter biomass, and significantly positively correlated with soil clay content, silt content,
total nitrogen, C : N, total phosphorus and ammonium nitrogen (P<0.05). (4) In terms of different carbon fractions,
particulate organic carbon (POC) and MOC were significantly negatively correlated with soil pH, gravel content and root
biomass, and significantly positively correlated with soil water content, clay content, silt content, total nitrogen, C : N,
total phosphorus and ammonium nitrogen (P<0.05). In conclusion, the mixed transformation of bamboo and tea will
cause the decrease of understory vegetation diversity in the original pure bamboo forest, but it will not cause the decrease
of soil carbon storage; compared with evergreen broad-leaved forest, it is necessary to improve the management measures
of bamboo to improve its carbon sink efficiency.

Key words: particulate organic carbon, mineral-associated organic carbon, soil orgnaic carbon density, Phyllostachys

edulis forest, bamboo-tea mixed forest

BEE “Bkrh AN H bR R4t ROk 40 A E 25
ST SE A 3 AR B R B AR R S e (HZ
A PRI 1 ] 2 AR T X 3 T s HE ) B A
I il b fe R A A R 3 0 SR R ik e
PRSI e A BRI A RGER (BT A
85,2022) o 3T A AR TE AR LA KA K S Y - S kI
ROV B 28 1ZINHI(Don et al., 2011; Lu et al.,
2018) , Grfay 4 Fh 2 B AR 1 R VAL 55 2 R >
AT & B9 #45 ( Yang et al., 2021b; Villa et al.,
2022)

FEAT ( Phyllostachys edulis) J& & 1 M {8 3 5 1Y
PRIl , 7z A TR 7 i Fe b s X, 205 42
EPTARIAR Y 74% , H FZE L TN ETE T A 747
M5 (1 545 ,2020) . BATTE L BF A AR
SRS S R VAN D WL & 73 A B o S O B V4
fn 2 B TR BATHY B ER A Y AR X [ Bk
B, M (8.13£2.15) Mg » hm™ ( Yen & Lee,
2011), HAl, FEFBSEEMN AR S SEE A
PIAS T3 T SR BAT L3R AR 5T . AT S il

WK, B AT B PR 5 AR A A 2 36 RS 1 98 Bk fit
Y T % ( Wang et al., 2019; 4835 %45, 2021) , 7]
A 51 A 5582 45 L 8% ( particulate organic carbon,
POC) 5% ¥ 45 & & F Pl & ( mineral-associated
organic carbon, MOC) & & 5§ L 948 b ( Yang et
al., 2021b) . AS[F] 4 A A ( 0 TR] £ AR AR B
TR ) FITE SR (AT 42 RIR ZC) 2% | A7 Ak
S P 7 A R [ 5 e (R R AR AR 2013 2501
%5 ,2019; Yang et al., 2021a) , Yang 55 (2021a)
TEWTTLZ & T R W RUA B B BT AR EE
LB MR A2 BT EA B Y R E
PEFA HLBR A I, AR S AEA Y IR X B AT 1
i 5 Wi DRI RAF 9 Ml X 55 28 78 5 L AN () A7 A
25 PE (KR EAE 2019; Yang et al., 2021a) ,
HAT, B AT 80— 1 28 5% o AR 200E LA 2 A&
RO AK P 2 8 i D 5 5K TR 0 4 Ok 52 47
AN Tl AR 28 Y 52 | 6 A R AR P B BB L
ZATd . W, KRR 2858 iy 1 3 m Ak Folk
AN HESBAT M AT RRLL K ) AR (SRR
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4 2018 ;Zhang et al., 2019) . 7EXHEBAMMAT
FRE 28 0 28 2 0 T B, G A 2800 2 o 2 B 9% 1Y) T
ROV R R AR K AR RS T (5K
FEE 2017 T4 2020, B /NE % ,2022), £
Z5(2020) XA BAT - Z AL B A4 A A 5T
WoR KBTS AT AT - 2552 A A - A L
B ( soil organic carbon, SOC) 7% 1 % [V 5 % & AT
SEATREER 13% . B /N A (2022) BIBFSE SR B
N, B SRR R AN, AT - 2 AR
T Z R E B W L, R H AT, BT
TEAZEMNESKBEEN AR, I HE R
KFEBIT S P EE AR EW RN, § = X%
EMEEWE A LB L/ ARG, [,
Wy 2 PR = R A 2 B T B AT 40 B 285 4 1) T S AR
TR ARG RN B A R A S IR AT X
PRI, 1 R A 255 TR A8 A 2 ) = S ik 28 A8 Ak F 5 %
18 2 A A A S R RS O R U B AT ARk
S O S I e 7 MK A = = S S

H A, A7 4% TR 58 ol s 6 =B A7 K A 5k 2 i
SR 20 43 1) 5% e A 5T AR R B =, 48T I, AR S
DL VA8 L1 M DX B AT Al Ak A 4% 1R 28 bR ORI R 4%
B SR FE MO PR S R AT AR A BE AT B
PrpR 3 m A B 52, 70 A POC 5 MOC & 1
H5 HeAR Ak, 8 7 5% i) A 9B i e 5 B A oy A8 Ak
POCER N Z , JE T A i 5 kA o 1TAN, A
TF 5% AR P A 4 5 B A MO 477 2% e 4t 3 e
RIS H AL,

1 #MHEF*

1.1 ARXER

WS XA T P AR T ARV IR R &, Hb Ak
110°27’ E,25°48" N, 14K 7 300 ~500 m Z [, J&
T AT L Hl A AR SR 16.40 C L AR
JKETE 2 100 mm DL b B4 B BT 8 46 K A
AR, 4398 B DL LT3 RN B 3 ol . TRV EE
WS R E T REMAE Az — 4 BT
A2 (1.53x10%) hm® H B AT bR i BUA B4R 5K
(R 3 i DX AR 24 AR ) R A B B DR
B CEAE ,2012) o fESARSE R T, Mt
WAERF AT IR R 2 A 2B N BT 4tk
i, DR T AT S5 RS

1.2 AR 7%

1.2.1 A3 B ARWFSE SR B0 E 3 PR 4 M2
5050k BATAEA ( pure bamboo forest, PBF) A7
ZK IR AZ AR (bamboo-tea mixed forest, BMF) FI KK &
Z% [i# M Ak ( evergreen broad-leaved forest, EBF) ,
FhobR sy 2 B B 6 A S M S5 R i i B FE
(20 m x 20 m) ,JFFEATREVE A A S i bR
5B AT R RO IR AL, 3 Rk e R
AR HE 2 B 2= /D[R] B 1 000 m, BB A J7 2 [0 £ /0
[B1fE 500 m, BEICH B AT AEARAE b — B R B — b
FEBAT, B4 AR 25 FEAT JE 010 1) 18] £ 55 AR A 8
HHF R APTAIR S MR TR AR 2 N B —
Py, B4R S EAT B AT AR HOARTR 2548 Sy B AR A K
(BT A 28, ANAEE R B (B4R 3 2= o AT
KA, BB — & TS LR E . AHE5E
PLiZ B SRR R AT 2 IR SSMRATE O B AT i AR ek 3 1Y
SR, 3 bR A S BLER 1,

122 #3ifl& AR K 782021 4F 11 A X
AT IR A SR AE A N AL IR IR IR B
] MYV AE RS b, TR A A
R AR AR R, FEAAE ) 9 £ ok /MR T 6,
SR ORI SR ] B AR B AR T N BEPLR 4R 5
N 0~10 em F LA, FHRG L —A L4 1 ik
Mo A TR) IR TR A A SR AR B T WA A
E A AR G IR RN E E KR, TERE
J7 BEALEEE 5 4~ 50 em x 50 em FY/INRE T 4
o FEEY)IRE S T 20 em x 20 em BY/NEE T IR
£ 0~10 em 2 LIEMR R R AR 9250 %
&, — o HART , — TR - RAFTE 4 COKAE T
fief - SRS i, — AR RAEAE-80 C T LAME AT
fi A=) DNA $2HL,

1.2.3 23R ACM R 5 A ) sOR M A8 X 48 AR
2 RIERRE AA S BRI A TR AL
( Elementar Vario EL I , 8 =) il i2 , + 345 &R
FHERJIVEDE o pH SR H A 2500 2 (UK BT & L
H2.5: 1), KB (total phosphorus, TP) 7% 5 K H
FH S BLEL o 3k I ., A+ 8 AL BE (available
phosphorus, AP)>RH] 1/2 iR IH & 158K 5 HAH 86
P OB E . TSR (NH,-N) 5 AR
(NO;™-N) # i, R M 2 mol - L' KCI % Wi 2 48 &
SKALAR SAN++i& 230 s S T AN A2 . - SEHLAK
ZH B R LE EE T, B 50 ¢ KT R ARG A
BRI & k5, 98 E 1 000 mL UL P, R HL
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R1 HFHEAER

Table 1  Basic information of sample plots
JZK Moy A Simpson 541 Mz W B iL7)
Layer Forest type Simpson index DBH (cm) Density (plants + hm™?) Main plant
TEAR SE MRS IR — 10.05+1.58a 6 400+1518.00a  BAT
Tree layer PBF Phyllostachys edulis
PrAsiR sk — 10.25x1.21a 5067+700.00b  BAT
BMF Phyllostachys edulis
I 5 25 b 0.79=0.150 12.55+1.44a 817+354.00c T | PR7CH | R
EBF Machilus nanmu, Lindera
megaphylla, Cinnamomum cassia
AR SEUUECIY N 0.73+0.066b — — (S N Y TN S 9 £
Shrub layer PBF Mallotus apelta, Maesa
Japonica, Mussaenda pubescens
P AR AE AR 0.15+0.170¢ — 10 1332 215.00 7% Camellia sinensis
BMF
B A AR 0.90+0.085a — — [ATANE P S S
EBF Croton tiglium, Ilex pubescens,
Machilus nanmu
AR REL IR 0.81+0.093a — — @ R
Herbaceous layer PBF Trachelospermum jasminoides ,
Lophatherum gracile
AR Ak 0.820.051a — — ERBR T
BMF Parathelypteris glanduligera ,
Arthraxon hispidus
W SR AR 0.880.065a — — ST GEY H
EBF Cibotium  barometz,  Lygodium

Japonicum , Woodwardia japonica

T AR FRHAUE R — 2 N AR AR BRI TE B3 PE 22 57 (P<0.05) o R AP BRI EARMER 2 (n=6),

Note : Different letters indicate significant differences between different forest types in the same layer ( P<0.05). Data in the table are x=+s

(n=6) .

FFHATINE o R 1 B i 1 SERLAR 2H 1 3] 53
WORE BrRLAIRRL AT HLAR & iR T MR 2 —
TR A A RN AR E , M B EY S
HRZR A Wy R T SR FH S i 18l 7R 4
ok X g 4 HE URL 25 A PLBR A1) 45 5 S A L
Bk, BAKTZEEITS B AR KT By R AR A
0.5% F) 7N R h v 0 ( RO L 1 ¢ 3) AN
WK, =37 o 78 3 3180 MU 53 o 0 3 0 0 21
TEEEBA IR (<53 wm) FECR A LT (>
53 wm) ;70 B A B4 258 KBRS 60 °C 4t
TR s g R R A A A R
A A PLIK % & (soil organic carbon density,
SOCD) , 2~ MWF

SOCD=S0CxpxDx10 (1)

X SOC Jhy H A HLER 197 15 & & (g -
ke'); D HEZEE (em); p W EERF (g -
em™)

+ 3 A W) i Bk ( microbial biomass carbon,

MBC) % & >k F & 05 B 28 v I 2 (7 W 0% 4%,
2022), 168 rRNA 5 cbbL 3 [H K il qPCR I &,
19 5143 59 5 F515/R907 il K2£/V2f ( Qin et
al., 2020) , KA H,"0 bric £ HERE S Ay A
W, 0 %€ 34 A W 5k ) FH 30% (carbon use efficiency
CUE) , %% Zheng % (2019) J7 ik,

1.2.4 B AL L 54 K Excel 2016 ,SPSS 25
Al Origin 2021 PEATECIERE IS 73T, SRR R
J5 2257 HT (ANOVA) 43 7 A [7) 4b 38 21 [i] A2 ot 2%
P25 K Pearson A ¢ 3 #1675 A8 5 (8] 47 H.
KF R 22 0 LR M AT AR A R A ik 4 R 1 e
PRI 2 5 G W 6 An Xt 3G HLBR 2R, Ir A
ity KRR E Y P<0.05,

2 HRE M

21 REIMD LB TIEBUMRES
3 FhbRGr2E A b 1 58 pH, FORL RIS AL & B S
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W MAHA R & IR 2% 7 (P<0.05), H
3 bR S Y IR O R M 3 HAT AR IR A
MR 45 pH (B e = . BATSEAR Y 18 5K R i
I H SRR o 5 3 T A 2 A ARk
(P<0.05) , HH8e5 0 & & (38 BB A A R)
BUR AT AR SRR S bR, A7 25 TR 38 bk 2
EBMAIRR AR C: N BEAMESEAST R
T 2 5 (05 5 S MR TR W 2% R (P<
0.05), Hrfr, ZH MR R A Y B S T8 Sk
3 T =0 (1 = v R A = 3 i N (@ S
0.05)(#£2),
2.2 REI#MSZEE SOC 5 SOCD T 4H1E

AR FE 2 SOC K (22.95£1.91) g -
ke, HEATHIM SOC A W 2 7 (P>0.05)
Lo H S i AR (39.74+5.82) g » kg Ik 42.25% ( P<
0.05) , 3 Fidk o265 SOCD 2R Ll R (19.65 ~
44.09)t « hm?, HHp AR E BAT itk £
JZ SOCD 43 4 (22.54+2.09) . (22.60+2.53)t -
hm® 3 5 KT R 4R AR (38.31+5.40) t + hm”
(P<0.05) (K1),
23 AEAMRSEXBFHHRAN SETHEHE

3 Rl 2+ S LA W 45 A S A LR A
F,MOC YL N 17.98 ~36.83 g - kg™, Xf SOC
BTl & 90. 19% ~ 94.40% , | 4% 5T Bk &6 4> A
POC ; AN[R#A 2R Z [1] POC AT MOC X SOC 5%
BRANAEAE B35 22 5 (P>0.05) o i3 3 A E M0 br
WK, S0C 5 POC MOC 4% W 3 1EAH &, M6 &R
B 0.95.0.97(P<0.05) . H 4 W bk 1 5
POC I MOC 43 il 4 (3.14+0.42) g - kg Al
(32.09+3.54) ¢ « kg, ¥ 4050 B F T HEBA 4L
AT ZRIRZE MR (P<0.05) . FTZRIRZEH POC A
MOC 4351 4 (1.59+0.32) g - kg F1(20.13£1.83)
g kg, 5 EBMEEMALETE B E 2 5 (P>0.05)
(E2),
2AREMDEBMEMHRRBHEXIERTK
HH1E

3 FhOMR o 28 R A M A ) R B T R L
0.58~3.08 g - kg, H 5 SOC Z ] 4 5¢ ¥ I A H]
W (P>0.05) (£ 3) . ARG IER Z (B4 i
WERAFAERFEER(P>0.05) , Hp AR
AR AE W i Bk 5 (1.47£0.34) g - ke,
MZRIRAS ML 3 16S rRNA F -0 3.91x10"
o [ERRIEDH cbbL EJF R 0.76x10° copies -

copies -

x2 MREXAFREHS LB LEEBU MR
Table 2 Soil physicochemical properties of different
stand types in the study area

Eizt S SXE Y 7 NP N &= 3 R 7
Index PBF BMF EBF
+ 4% pH 4.56+ 4.68+ 4.28%
Soil pH 0.079b 0.048a 0.053c¢
TR 30.91=+ 40.44+ 40.65+
Soil water content (% ) 2.36b 1.83a 3.59a
BhoRL i L 13.41=+ 19.17+ 27.54=
Clay proportion ( %) 091c 1.94b 1.69a
HRL i L 18.37= 21.50x 27.98=
Particle proportion ( %) 2.06b 2.67b 2.54a
TRy L 68.06 59.33+ 44.65+
Sand proportion ( % ) 1.64a 1.21b 1.52¢
TIREA 0.23+ 0.23+ 0.34+
Soil total nitrogen (% ) 0.015a 0.008a 0.020b
BRA L 10.21= 9.42= 11.64z
C:N 0.69b 0.34b 1.16a
TR 0.15+ 0.21+ 0.33=
Soil total phosphorus 0.009¢ 0.043b 0.049a
(g-ke")

TSR 7.48+ 27.88+ 18.14+
Soil nitrate nitrogen 1.15¢ 10.79a 4.69b
(mg - ke™")

TSR 1.77+ 1.40= 5.78=
Soil ammonium nitrogen 0.77b 0.14b 2.13a
(mg - kg™")

b e 0.46+ 0.55+ 0.55+
Soil available phosphorus 0.31a 0.36a 0.28a
(mg - kg')

o b 7 1.73x 2.15+ 1.42%
Aboveground litter 0.17a 0.74a 0.33a
(kg-m?)

MRAR AWy 0.75+ 0.76= 0.37+
Root biomass (kg + m™) 0.24a 0.14a 0.08b

T ANE R R R — J2 R A R AR 53 2 2 ) #7122
5 (P<0.05) , KB FIEARMERZE (n=6),

Note: Different letters indicate significant differences between
different forest types in the same layer (P<0.05). Data in the table

are xxs (n=6) .

g I RE FEEMN 0.21%, TR E BAT
Al BR W % W I PRAE 168 rRNA 3 B8 Al cbb L. = FF
AT R F 2R (P>0.05) . 3 Pk + 1
T MR A AR VB LA 0.03~0.28, 3 Ffi bk 426
AU Z (8] 5 A= 9 ok A F 2% % (carbon use efficiency,
CUE) NMEFER 2 F (P>0.05) (£ 4),
2.5 EENMAS SRERTFHEXME

Hi 3% 5 FIHL, 3 Flbk 432640 SOC 5 1243 pH b
B A REY AR R R R ENMC, 5+



9 i HOEAE . P IR AN 3R 2 A B i 1 S 20 43 1 52 k) 1673
501 A . 454 B a
454 40+
o~ 407 NN 351
2 354 2 30
‘féf'“ 301 £2 b b
=5 257 b ; g2 T &
ZE 201 N HE 201
%S 154 154
2 104 101
5 51
0

BATHUMK PBF A7 Z IR 24k BMF % %% i it 4k EBF

BT LM PBF AT Z{E 2k BMF 4 &t it bk EBF

WA PRIEZE , AR T AR AR F B B A 1 35 22 57 (P<0.05) , Tl

Error bars are standard deviations, and different letters indicate significant differences between different forest types (P<0.05). The same below.

E1 ARE#HHZEE SOC(A)5 SOCD(B) TIHFE

Fig. 1
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Ok A ALK A B
POC content (g-kg")

1.0 4

0.5

Taa AR E 2=

BT PBF  Pr 2RI bk BMF 3 4k i i bk EBF

Variation characteristics of SOC(A) and SOCD (B) in different forest types

354 B

30 1 N

254

{— &
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MOC content (g.kg™)

BATAbK PBF A7 2R A4k BMF % &t il 1t 4k EBF

B2 AREMHSEER POC(A)S5 MOC(B) T IFE
Fig. 2 Variation characteristics of POC(A) and MOC(B) in different forest types

* 3 SOC 5 MBC.POC.MOC HItHX X &
Table 3  Correlations between SOC and
MBC, POC and MOC

B SOC pPOC MOC MBC
Type

SOC 1.00

pPOC 0.95 % 1.00

MOC 0.97 #* 0.95 % 1.00

MBC 0.016 -0.077 -0.025 1.00

IE: =RRTE 0.01 AP L RFMG, TH,
Note: ** indicates significant correlation at 0.01 level. The same

below.

BeRb RO MRS AALC s N BRI S A
TR FEIEHE (P<0.05) , #lAS[E B 4 5 1
& ,POC Fl MOC 215 11 pH b4 5 5 FIAR R A=
Prig S 2 MAROC, 5 SRR kL& &
REE BALC: N EBEESA S RE T EIE
I (P<0.05) (£ 5), ZInMERIAER B,
TIELAEEES C o N T - 1 i 25 1 1 G
PRI, ] fiff T e e 25 8 Ak 1Y 97 % , 5NN T

y==-22.12+11.66C +1.81R.. ((R*=0.97, P<
0.01) (2)

Ay o BHERR B (v hm™) 5 Cy FEA
(g - kg') s Re HBRABR I,
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R4 AERBEAMEDHRREHT BB XTLEST x5 FREMSEE SOC.POC.MOC

Table 4 Changes of microbial carbon metabolism

process in different forest types

16S rRNA

bbbl E
E cbbi'EE cbbLL: 168
Byl MBC 165 rRNA abundance rRNA .
CUE . abundance 3 cbbL.: 16S
Type (g-kg') (x10" (XIO. RNA
copies * (Ophcs (%)
g-l) g )
T4 0.13+  1.54+ 3.88+ 0.64+ 0.17+
PBF 0.093a 0.82a 1.10a 0.14a 0.048a
HERAH 0112 147+ 391+ 0.76% 0.21%
BMF 0.073a  0.34a 1.18a 0.23a 0.074a
FWERFMA 014 1.38+  3.16= 0.52+ 0.174
EBF 0.078a 0.61a 0.70a 0.14a 0.067a

TE AR 52 AR R [ bkoay 28 2 ) A7 7 2 35 1 22 v (P<
0.05),

Note: Different letters indicate significant differences between
different forest types (P<0.05).

3 T

3.1 EMHBUET L EHREENA S KN

FERFFE X PN J B A i A A9 477 25 TR A0 A o il
1, WK WIR B IR & 51 A Lok & 1 F
W, BR85S Wos , BATALA 54T 25 TR A8k SOCD
AR R FHET . DX TR AR A 5T L
BEPERFIE R WL, Wb Z AR S R i i 2 B 1E
M5 (Zhao et al., 2014 ; Chen et al., 2020) , iXFh
2 SN RE S B AT Al AR 5 AT S5 IR 5 MK B
W ETZ BATI LR, X FP AR 8 R TR A2
HEEM, MEMRR LI, HIEERZE L, #
i 25 4 A MLk S5 HAL IR G 2R X182 %5 (2013)
WF9E 2 B, B AT PR 40 AR Az 4 o 2 o & I i R Y
5.86 fif, HARPTASHL L e 1 B AT IO R B BT B
T2 20% ,HW#H ) FRZ LIER R EYEIFALE
T EME T 2R IR AT MO 15 B 3t =5 fe] &
O g A B AT AR R SR A E AT AR
(), ol 2 2 o PR I R A, 3 P ) 00 4 e 1)
55 7 BITAMR AR SOC B A 5T ER, 45
TAE (2019) MIMFFE A5 3 o B 7T MOMCT 1l B v
i 2 4 J5 H SOC 5XF A Z M AfEE B E 25,
FEBAT I S M7 5 2 i By R T,
BT AR AT 2 TR S 4 2l s X 2 )2 - HE B i 2
(52 A B

5 tEB A iEmmExE
Table 5 Correlations between SOC, POC, MOC and

soil physicochemical indexes of different forest types

o
fihr soc POC MOC
Index

143 pH —0.83#%% —(0.85%% —(0.85%%
Soil pH

FHEE KA 0.37 0.49% 0.49*
Soil water content( % )

FokL i L 0.84%%  (.85%%  (.88%*
Clay proportion( % )

WL B 0.75%%  0.78%%  (.76%*

Particle proportion( % )

Wk L -0.86%% —0.88%% —0.89%*
Sand proportion( % )

THEEA 0.96%#%  0.95%x  0.96%*
Soil total nitrogen( % )

AL 0.89%%  0.79%% (.83
C:N

+ e Rk 0.80%*%  0.87*%  0.86%*
Soil total phosphorus(g - kg™)

TSR -0.04 0.01 0.01
Soil nitrate nitrogen(N mg - kg™)

TS 0.74%%  0.81%%  0.80%*
Soil ammonium nitrogen( N mg + kg™)

Ba U PV 0.16 0.23 0.15
Soil available phosphorus(mg - kg™ )

o L JR ) -0.38  -0.30  -0.28

Aboveground litter( kg + m™)

WA AW

Root biomass( kg + m™)

=0.70%*% =0.73%% —0.71%%*

T oA B RTE 0.05 R 0.01 7K°F B FEHXK,
Note: * and ** indicate significant correlations at 0.05 level and

0.01 level, respectively.

FARBATMM T BE AN 25 38 Bl 1 HE A 1 1)
TR AT o A T A R T SOC By [ 4F, A
R s, BTSSR IR A% SOCD 433 b
W4k B R 41.15% F1 41.00% (P<0.05), X
Ut BRI MR A 6 Sl AT S MRORIAT 55 VR S8 AR
B2t A A A 1 0 I % 3X 5 HE At b IXC ) B
Y45 - —% (Lin et al., 2018 ; Wang et al., 2019; 4
L 2021) , Lin 25 (2018) 38 1 % 5 45 ) i bk
BN BATARAY XS FE W90 B X 4 b AR Ak 25
0~40 cm 2 T o fifi it TR 12%, BMAEEE



9 WA PIRIR SR A 22 A AL Al i S 2 0 (R R 1675

P T A Z B b 22 5 B HOSY ) A - 1 AR 1
SRR BB AT SR AT AR TR SRS R Sk R AR

A RS EERK, WL, EAT A
TR AC WU 2oh A8 R A ey £ v - A AILAR At it T

AT ST B, AT A5 TR 28 MU AN 25 51 i B AT AR
AR s S e B EEA e, 3 M
MAFZER+HEX LI MOC M 3, o5 B HLEK 1 L B
FI8 90% LA 1 3150 BH 33 6 R b 984 LA 12 DA
FaE Mk 32 (At R Bl POC BEMEQR B, R34AF
FEY) 2338 3 H b R V) AR &R S i A8 e
HERE AR , P28 3l i Ak S POC T 3 FpbR 3 2
A POC (5 FEBl /N, R 43 3 i A ) e AS Wl fiE 5 |
EeAu mRRsE MERY MOC, i) n] BEJE B R 3, POC
(A4 2 AT R % b DX e il ) A T 3 G, R 1) B
K BE BE K FE B R VK W e, D R L FE Ak Ry
POC My TTfE , [F] Bt B8 K AN B2 19 POC B AR It ol
WD AR . RE 5 (2020) 7R L ILIAR T
TR I 2 R AR 5T Rt & B POC A AL
WA LB AE 1.26% ~ 14.44% 2 ], [H L, A Wb 5
TEIX A i X FF J Bk 7 5 BIF 9%, A48 7S B i 5% Ak
JSFER
32 M EENHMEEASTUNEERSE

TG YR MRS AY AR
RATEBEVICR . A0 G Pk S L4 5
HEA.C: N BBEMESR S &2 IEA X
(P<0.01) , Jf H [ )H 23 Afr 7 5 U2 52 e AT AL A
A0 B R R, A AKFH LRI,
AR e = I 2 8 PR i UR Ve ) 5 A PILE LA 3R
BURR XA R il A HLRR 5 5 19 T B (Frey
etal., 2014;Lu et al., 2021) ., i, 7 2 1A IR
AT SOC MR, fE—LeprsErh, [A A& 3+
R R M ICHLA & 5 MLRR & i 5 1E A DG A B
% (43,2010 Yang et al., 2021b) , ZEH(2010)
XPYL VY i LU B AT R A A 58 R A & B 4 8 B /U2
SR - AT LR A8 b 1) fe K PR 28 ELA UL =2 () 5 OF
I, I, 6B AT A4S B A aT DLE 24 9 i &,
AR B AT A ML AR A I, DA ey 1
ILHE

AR, 3 B2 25 A SOC F145 il 4 43 &
i pH S W A OC (P<0.01) , X UL
pH B A A F L e MLAR I FLER . 158 pH J
DA 38 38 5% e s A 0 T 7 45 ) 55 3 P T S e A BT

o 54k, pH i | 5 AR AR T A= 9
WA K 5 3E g, DA AP B i o) i i AR
(Zhang et al., 2019) , 5KJE 5% (2019) XF &3 1
AN TR) AR E B Ay R b S8 LB AR 0E K5 i PR 3R
Pl RIHFEIER , A5 SoC LA 5+
SERORLE B BPRLE BT IEA G (P<0.01) .
X EZIE R Bk R RL X SOC AETE R VE T,
W/ ik B9 0 46 43 % 5 U K (Lehmann & Kleber,
2015 ; Kasmerchak et al. ,2018) , {H ATZRIRACHK
LU B A At bR EL A T R B bR Rk R B i TR
Z[E] () SOCD I JC 3 22 57, 3K U4 WA 3 L R i
B E ] RE T LA B — 0 B A 25 e B A Pk Y
TR ] B 2 H A O HE PR 3R IR0 T AT 25 IR A8k
FORLAUBY R A HLOR AR R 1 oTmk, Rt & 7T Ak
AR iR 45 4 22 0 W] DLk AL ZE B, S A
A LB AL R A T7 10 & e

A SR W B ) - S A B ) G B TR &R
Z 5 830C WA 50, H2 5L T3 R
Py ik 2 | BT DY AR i A D 8RR AR A Y
G3AT SN A B ST DX B AR W Bl A 2 e -
A LB Al AR A Y P E R, TR 97 45 (2022)
W5 [R)RE & BB 77 AR 5 & i I AR 1 S B
WZMAEERZE2ZE S, A, Bai 55 (2016) 1)
WL K BB AT A A I bR 23 3 1 SOC fiff i T
R ARG A Wy i i A B T e R i T T
JE& By 25 1 22 2= 715 P WF 58 K 4 75 B AR 0 X - 43 i
JE B R

4 Hi

ABTEL R W], FE T BATAEM, B AT MK
AR 2 2 PR R pH S KR BERL R
K B S SRS, BT AR B
ML AR N BEARZ A Z R T B (H A 21
i A BB B L B R, LA BLER 4 2 LE 61
RIS, B AT AR5 A 2 TR S bR B 4 A ML B i
R E AR TR SR AR, 3 RO B B 2 2 LA
A S B AR . I, 75 28k A
BATHIE T IR SR 2 B A AR TR IR T &
b7 E o DACTLEN WG S R 3Ty €l =007 N T -0 N |
BTN - BRI B A RE B A A A R B —
TERCERNE, WA —E R R RIE, Rk 2EIT
JEHE 22 0 I A 25 4 DA, LA 78 A 2 BOE A X
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